We seeded ADSCs at a density of 1 × 10 5 /cm 2 and cultured the cells in 10% FBS-DMEM until confluent. After reaching confluence, we induced cells to differentiate into adipocytes with adipogenic differentiation medium (DMEM containing 10% FBS, 1% PenicillinStreptomycin-Amphotericin B Suspension, 0.87 µM insulin, 0.25 µM dexamethasone, 0.5 mM methyl-isobutyl-xanthine, and 5 µM pioglitazone (all from Sigma-Aldrich)) for 14 days
.
To observe lipid accumulation, we stained cells with oil red O stain. Cells were fixed with 10% formalin for 10 min, washed, and stained with oil red O solution (0.5% oil red O (SigmaAldrich) in 60% isopropanol (FUJIFILM Wako Pure Chemical Corporation, Osaka, Japan)) for 15 min. We eluted the stained dye with 60% isopropanol.
Chondrogenic differentiation
We dropped the micromass of ADSCs (10 µl of 1.0 × 10 8 cells/ml suspension) onto the center of the well of 24-well tissue culture plates. After 3 h at 37°C, we added chondrogenic differentiation medium (high glucose-DMEM (Sigma-Aldrich), 1% ITS Premix ® (Corning Incorporated, Corning, NY), 50 µg/ml ascorbic acid-2-phosphate (Sigma-Aldrich), and 10 ng/ml transforming growth factor β-3 (Peprotech, Rocky Hill, NJ)) and cultured the cells at 37°C in humidified 5% CO2 2 . After 7 days, cells were fixed with 4% paraformaldehyde (Wako)
at room temperature for 5 min and washed with PBS and 0.1 N HCl for 3 min. We stained the cells in 1% alcian blue solution (Sigma-Aldrich).
Osteogenic differentiation
ADSCs were seeded at 2 × 10 4 cells/cm 2 in growth medium. The next day, we replaced the medium with osteogenesis differentiation medium (DMEM, 10% FBS, 50 µg/ml ascorbic acid-2-phosphate, 20 mM α-glycerophosphate (all from Sigma-Aldrich)) 3 . On day 7, we confirmed differentiation by assessing alkaline phosphate activity. The cells were washed with PBS, fixed with 4% paraformaldehyde for 5 min at room temperature, and rinsed with distilled water.
We added enough BCIP/NBT substrate solution (PromoCell GmbH, Heidelberg, Germany)
to cover the cellular monolayer. We incubated the cells at room temperature in the dark for 30 min, and then washed the cells with distilled water.
Alveolar epithelial differentiation
To investigate whether type 2 alveolar epithelial cells can differentiate from ADSCs, differentiation induction was carried out with two conditions. The first condition involved SAGM (Lonza, Basel, Switzerland), which is a peripheral airway growth medium, and the other involved a stepwise protocol in which differentiation was induced according to the developmental process of the lungs 4
. We cultured ADSCs with growth medium until the cells were confluent, and then replaced the medium with SAGM and cultured the cells for 28 days.
In the stepwise protocol, we incubated the ADSCs in differentiation medium containing 0.2% FBS, 10 ng/ml Activin A (R&D Systems, Minneapolis, MN), and 10 ng/ml Wint3a (R&D Systems) for 4 days after the cells reached confluence. For step 2, the medium was changed to DMEM supplemented with 0.2% FBS, 50 ng/ml Noggin (R&D Systems), and 5 µM SB431542 (Tocris Bioscience, Bristol, UK) for 2 days. For step 3, we cultured the cells with DMEM containing 0.2% FBS, 20 ng/ml Wint3a, 2.5 ng/ml keratinocyte growth factor (KGF), 5 ng/ml FGF-10, and 5 ng/ml epidermal growth factor (R&D Systems) for 7 days. For step 4, the medium was changed to DMEM containing 0.2% FBS, 20 ng/ml Wint3a, 2.5 ng/ml KGF (R&D Systems), and 5 ng/ml FGF-10 (R&D Systems) for 7 days. For step 5, the ADSCs were incubated with SAGM for 7 days. From step 1 to step 4, we changed the medium every other day.
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